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» Procariotos  761+55
— Nanoarchaeum 490 Kb*
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Genomas em Andamento

(jan 2009)
3.317

* Procariotos 2.306

« Eucariotos 1.011

Protozoa (Trypanosoma cruzi)

Algae (Chlamydomonas)

Fungy (Candida albicans)

Nematodes (Ascaris suum)

Plants (Maize, Wheat , Tomato, Cotto, Soy beam)
Insects (Aedes egypti, Apis mellifera)

Amphibious (Xenopus)
Birds (chicken) e
Mammals (cow, dog, pig) é{' IT
Mais 304 ESTs, 75 RSTs
e 137 Metagenomas...... = -

Projeto Genoma

Estrutural
Sequenciamento Completo do Genoma

— Regido Génica e Regiéo Intergénica

Funcional
EST — Expressed Sequence Tag

—Regides que codificam proteinas (Genes)




Seqiienciamento Completo
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Sequenciamento «+—— Clonagem em E. coli

Dogma Central da Biologia

1995: TIGR

Primeiro geﬂama completo

1995: TIGR
Primeiro genama completo

w S(‘IEI\LE

Whole-Genome Random
Sequencing and Assembly of
Haemoph:fus influenzae Rd

28 de Julho de 1995

Fleichmann et al. (1995), Science 269:496

Bactéria
1,6 Mb - 1.700 genes

1997 1998 2000 2000 2000
Eukaryote Animal Insect Plant Bacteria — Plant pathogen
13 Mb - 6,000 genes 100Mb-18.000 genes 130 Mb - 13.000 genes 120 Mb - 26.000 genes

2,6 Mb - 3.000 genes

[Nature 387:1] [Science 282:1945] [Science 287:2185) [Nature 408:791] [Nature 406:151]

2001 2001 2002 2002 2002
Human Human Plant Parasite - Host Mouse
32Gb-40000genes  32Gb-40000genes 420 Mb - 35.000 genes 23 Mb - 5.300 genes 2,5 Gb - 30.000 genes

[Science 291:1304]  [Nature 409:745] [Science 296:79] [Nature 419:498] [Nature 420:520]

278Mb - 14.000 genes
[Science298:129]
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* Xylella fastidiosa

» Xanthomonas axonopodis pv citri §
e Sugar Cane EST

¢ Human Cancer EST

e Xanthomonas campestris
« AEG

« X. fastidiosa / Pierce's Disease

Organization fc

uencing and
Lalysis
The Virtual Genomics Institute

« Leifsonia xyli subsp. Xyli
« eucalipto
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clorose variegada dos citros

enoma
Xylella

Alguns vetores de X.
fastidiosa

Oncometopia facialis

Homolodisca ignorata Bucephalogonia xanthopis Macugonalia sp

Genomas Seqiienciamento Completo

. . Biblioteca de
» Sequenciamento Cosmideos
Mapa fisico
* Montagem , -
DNA Gendmico / Tl Cosmideo a ser

sequienciado

* Analise ! |
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* Pés-genoma
. . .ATGTTGGGCCACAGTTGACCATTGAAACTG Hane

GTTGACCATTGAAACTGACCTTGACGTAACGTGGTA. ... Seqliéncia

|

- - - ATGTTGGGCCACAGTTGACCATTGAAACTGACCTTGACGTAACGTGGTA. .. Montagem




Estratégia de seqiienciamento

« Pequena escala
— Leitura Gnica
— Delecgdes sucessivas
— Subclonagem
— Primer walking

— shotgun

Shotgun

« Amostrar fragmentos da sequliéncia-alvo da maneira
mais aleatéria possivel.

Determinar a maior porgao possivel das seqiiéncias

das extremidades destes fragmentos

Sanger F, Coulson AR, Hong GF, Hill DF, Petersen GB. (1982) Nucleotide
sequence of bacteriophage lambda DNA. J Mol Biol 162(4): 729-73.

Montagem shotgun

Montagem

¢ Trimming (corte)
— fixo
— por ambiguidade
— por qualidade
« Consenso
— inclusivo (c6digo de ambiguidades)
— por frequiencia

— por qualidade

Montagem com phrap

Andlise

* Reads
— sem dados
— ruins
— errados
- vetor

— hospedeiro

* Montagem
— gaps
— conflitos

— quimeras/delecées

* Checagem de co-linearidade




Anotagdo

¢ ORFs
localizagao

— identificagéo
* RNAs

¢ Seqiiéncias regulatorias

TG TCC T AT CTCTACEL T TATICTCATGECTTCOARTACTCCn
COGCCTATTACCCTGCCATIGT TAGGAAGCATTCATGTATCCARTARAGE

CEATTCTCTCRCCTCTCTCTCCCEaTACE TG CCACTCCTOTTTCr

T CCRCCET AR RGP AT TTCTCCTCTOACT TATTCTTGATCR,
TOCARATCCTCARGTTTCTGTTTTTATCCAAGAAGEGAATECACGCCGT

ez |
GrmaccoTaacred)

TCCGETGACTTGGARACTCTGATAGCCARTCETTACCGUAGTGGLTATC
e

TOANCAGTT!

oo
CUCIAACGTTGCTANTECCTS

i
TCTCTGCACAGAACCTOAGTGATCTTARTGCGTTGCTGECCTOCGEACAG
TTTAAACCTOAGTATCGEAGATCAAC G TTGARAGCAAGAKTCARAGA

GCGTCRTTCARATGCCTICT
AATOAGCGGATTAGGGCCTACCLTCTTCGCGTCAGGOCAGTATTCGTGA
AAATACTAAGCAAATCAATGCTGAGGTATTGAATATTAGGCARTCTTGA

rosTToe
TOGTCTGAGTATCCCTCAAGTGTTGTCTARCCTGTTGGTACAGTCTTTGE
ABTCTCAGTATGARGCTACAT TACGTCAGGAGAATCTATTGARTGACCGT

GTaccaGcAGac)
ATTCCAGTGTTG

ToeTeTeToT T GTTGTTTCGTACTTGGATGITA
TAGACTON TTGCGACATCCTGTCTCCTGOTT
o TATC AN CETAATACATOCACAGGOATCCAR TTOATICG TATT
COTTCTTGAXGARAT TCGAGCGTTATCCIATCARTGTAMAACTTATTCCT

ATGOTOCCATATCOTATTGCOATIGGTS TCGOTOAT
AT TACT TG TCCTT GG TGO TCTOTACETTOTTEAGTGCE
TCAGTACTTCCTACGATGTCTCTCTATCTGARTATGTCAGGCOTCTTCS
CATTTATTCOACTTTGGCACACTCAATCAGTCEGETGAACARATTCGTCA

TTGTITITCTTITTTCCCBTTGTATCGCATTGGCGTGECETECTCTGG.
TR COTACTCTACTCACTTTCCATATSCTEOTETccaT
T GCCGATAGATIGTTCCATT AAKTCACST
T TETCATHAATCTTCOTCAGSGCHOTCTTCATCCACATARETACT

CCCCEAGCTETTS
crccascoraToT)
TCAGCARGTATG

TrTTTGTTGcean)

TTGesTToACSTGETAGoeT
T CATGEETCATCTTTATGTOACATTOC AT CCOAAGTIATITC
AATTACATTATCITTTTTGCTCCARTTGTGTTGETTTTCTGGCCTTGRAT

TICTGATG: TCTTCACCEATOCGETCATT
T T COTGaT oL TAGCOCAGACOOTT TCTCEARTCAAGSGACTAD
CAGTCTTTCCGAGTTANTTTTATCGATCCCARTGATCTTATTTTTAATTG

4G TTTTTACGGTGACTCCAGTEATOACTTATOCAGTOGAGTTGTARTTTAT
CCATTOCCTTTCTGATACTCGOTECAGCC TACOS TOATCTTTCCTGCG.
TTTCTATCTAGTCCCACBOGTCCEOATGAGCOTAACTTCTTTGCTEGTT
TCGCTTCAGATGGCCGTTTGCTACTGTACATGCATATTAATGCTATTG.

TraccrscrroaT

CTTGCACCATTTC

TOCGAACGAT TGO TTGGCGOATGEACCCTTGETOCGAGCCSTTGAATG
TATGCGTAGGGTTTTTTCCTGERTTTGRTGTCCTTTCCCATITGETTTA
CAAMAAGTTGATATGAATATGCTTATTTTGCCAATICACCATITGTTTT

GTTTCTTGATGG30EAGGA
AT CTATTCCATITTTATTTT TCAT T TEACTaATaGenc
TCATGTTTCCGCATTGT TAGGTGTGECGATAGTGTTATGTGCGCCGCTC

56 TITCTTCCACATTST
CAGAACGTCTTGOTTACGETTGCTCCCOAMACAAGAAAAGCGATATGA
TTGTTCAGCARTGGTCATTGGTACAATCGGCTCGCSTAATACGCTGTTG.

TrTACTTGCCsT)
ATTTTGTGCACK

ccoan T
COATTATTGCGAGTAGTGAGACTGATCGTGLTTGTTTTCARAGATCETG
TTGTATCTGT TAGATCCACCCTGGCGATIAATTATTGCTGEACCTGAKTA

ATGACTTT

oA TEONT oA TCATTGARMATOCOTACATCTGCAGRACTA
TCATTATGATCAGGCTCCGTTGGLGTATGAGGTCGATAGGLTTGGCTTGT

T TICTTCCATACGOAT
TOCAACGTOTGETCCTTCLGAACCTGGACECACTCTTTTGTATTTCEGGC

ceTaeTCaaTom]
TrARTGOAGCAAG]

CTGAGCAGGTCCATI T TCATTGTAGTCCGTCACAGTCGEAGTTGCGCTTT

ATCGTGCTATTCGCGCCGTTST ToaTGGe
ATTCETTGORGCACAGCTANTTGCTGATTTTATCOTGAACCTCCATTAG
TGGCCCTGGTCGATGEGACET TTGGGELTTCRTGTT

TG TETGATITTGOCC
TGACGATTACGCAGGTATTGECGATTARTTT TTTACTTAATGEGATGECA
canccrt Togert

TTTCTTCGCOGCOATCAGCCAGCAGATTACARACGCGCAGCGCGAT
ACTCAGTATCOCGCCARTCTTAGCCOTGAGATCCGTTTCGTCACCTTGE.

C AGGTGOTTATCGCCATGGTETGCCOATCGGAGTT TCTCATTTTCGTT

wrcrarTeTsoat)
ArTcAGTaATATT
eaTCTGATGGT]

CATCTTANTTCATCCGTTCT
CTATTCAT T AT TACGCATGART TCOLTARGELTCGTOATACTCGTT T
TTGCCTCGTATTGAGGATATGCTCTTTCLCTCGTATCTCCAGEATCCACE

TECTCATTACGTTACAGTT TG TCTCCACGCTAAMMGATTTGCGTGT
CGAGATTTTATTGCAGTGEATACCCUAACCAGACATCATTTTCTTCGAGA

oTocece
GO TTOCHTCAGTATCTANTCATOT GO IGASTATAATGOTCTGCATT
GTGTACTCCAGTTGCGTTCATTGATATGGCGAAGCSTATTAKTCCATCT

carmarcresTr)
GrmatcTaToce]
CCOETCTTATIT)

CCGTACTGOGTGTCGECTTTT GTTGTGACGATCTCTOSCA
T AT GO TG OAATOCCAC O TCOUGRLOLEOATOTATICRCACCES
AAGCCTEGTGTTGCCGATATGGCSGCCCAGACGTTGTGTCAGTTGIGGCA

CCTICATTGARACGATT TorT
G TTOTATCCTCACGATGGGATAGGCATGRATTTGGLTGCGCTGTTCAT
ATTAGTCGTCGGTACTTGTGATGGTATCCOCAGTICATTGCEGCTGRTS

CBSTTTCCGTGTTATCAACCACGECGTCTGECTTTSTGCTICRCTGTA
TCATGOTCOTCOTTT TG T TACTANTCTGATGTACTGATTTGATCCCST

ccomasrTToAcT]
rcTAToTCAGoA]

« xylella main chromosome from 2235870 to 22:

4769

(reverse complemented)

+11.820 pares de base, ou 0.44% do tamanho total (226x)

Predicdo de genes

« Esta seqiiéncia é codificadora?

« Como o gene X esta organizado?

Anotagd

o

¢ Que vias metabdlicas estéo presentes

neste organismo?

¢ O que ele é capaz de fazer?

¢ O que ele ndo é capaz de fazer?

Predigdo de genes é dificil

Sinais nas sequéncias de DNA tem baixo contetido
de informacéo
— Degenerado, altamente inespecifico

 Discrimincéo dos sinais verdadeiros é complicado

» Erros de seqlienciamento




Organizagdo dos genomas

e Operon Gum de Xy/lella

T TeTCe T ETCTACCaTTATTE CATCCCTT GO TCOn
CCCCCTATTACCCTGECATIGT TAGGAAGCATTCATCTATCCAATARAGE

AT e ETCLCE CTTC CTCCCEaTACe O EEACTCCTeTTToE
TCCGGETGACTTCEARACTCTCATACEARTCETTACCGCAGTGGCTATE

R TCCRCCETCRNTREAANET B B
TCCAATCCTCAAGTTTCTGTTT

ez |
ermcceracr]

CTTCECTAGCCLTTGRTGT

AT oA A CATO A CACTCETCEATAAAGTATT
CCANGATOTTCATTGAMATAATCAGT

TErTeCAACACETEAGTEATCTTARTECET

i occrs T

TCARACGTACAAMTC TTCOAGTTARTACTCGTAACACAGCTATCGAGA

GCTCOTTCAMATGOCTTCTCAT TTCCAKTGAAGTATCTTGCTGOACGE
TrCeceTeAsCeCATATICTCA

TAATITGATCC T
TOCATTCATAGAATCATCTTCACATTTAMCATCLACATCETE

TTTAAACCTGAGTATCCGEAGATGCAACGGTT

T TGASTATCCCTCARGTOTTOTCTARCCTETTGOTAEAGTETTToC
st

C AATATCAGTTATTS
TTCaGaCTCG ]
i GTATTCCACTCAT
ericconscrcocd
ATTGCAGTGTTY

TS T AEAT A TG TG TTGETACTTCGATOTTA

TGATTGTTCAATTCGGACATCCTGTCTCCTCGTT A
A TATE AN CETAATACATSCHAGOCATCOAKTTOATIGE TATT
COTTCTTGAAGAAATTCGACCG TTATCCATCARTETAAACTTATTECT

TECTICTGEAGAT
A'r/rcccnucﬂnncmﬂmmmAmWALmYAWcGMBAY
CCCTCTCTACCTTETTGAGTGCSE G
chnuncummlcrcmlncmurumumcucwcm
ATTTATTCCACTTTGACACACTCATCAGTCEGETCAACARATTEGH

o T TeCTTCTTCACC0s
TGO TeTATCRCoT oo TocccoTeeTcro:

CCTTCOTACTCTACTCAACTCGTTGCATATGEGTGOTGTGOAT CT

TeTACC:
TCTCTTGLEACCCOGGATAGAT TG TTCCATTTTTTAGMAAAATEACGT
TETCLCTCTCATTANTCTTCETCAGGGCGGTCTTGATCGABATAACTACT

roccac)

Totecan

TCAMARAGCE
AT AT A CTTCTTCTTCOAATACTOCT

GATTACATCCGGC ATTATIGTTTT
T ITTOGAGTGOCTTATAACTTTCCOTTAGCCATCAT TAACGOIAAAD

COTTCTEATGAGTEG .

toa00
se  EHA Metbylizsnsterse Guad
— —

egulatory protein
—

Gusk

16000

Guns Gusil

GusE

00

O CAToCETCATGTTTATCTOACATTOCARTCCAAGTIATITC
TTGTGTTGETTTTCTECCETICEAT

TACGGT TTCT

CATGAGTTTGEAT CTATT
AT TG CCAGSTT CTCCACMEEAGTAG

GACTITAGTACGTCTACTTGOTC
TTITTACCTCACTCCATATACTTATCLATOLTToTAATTAT
CCCTTTTCTGATACTCGETGCACCLTACCTGGATCT T
mmmnm«mmmwvmmummmmn

TCTTATITITANTTG

TEGCTTCAGATEGECETT!

Trecerserr

oo
rmgcacearTrcl

CTTCCAGAATGGTOGT TG TGCTGATTTACAGTTTCCACGTGECGTTGTT TTTTCTE
TGCGAACGAT TTGCGTTGGCGGATGEALCCTTGETGCGAGCCRT TGAKTG

eriaalate

e

TCGCTTTGETGTGCGTTTCCCATITECTTTA
CAAAMATTGATATGAATATGCTTATTTTTEGCARTTCACEATITGTTTT

ToToTe: o
AcomTATCCOTCATTCTCOAT

ABCACACTCTCCGGGATCTTT 0
ToTeCeToTTeTTCCATTTGATCoraccr

CCGCCAKGICACT)
rrcrrrTTTCeT)

CTTTCTTGATGG30EAGH TTGTAT ToTSe
AN GCCTAT T COATITTTATTTT TCaT P O TaATabonco
TCATGTTTCCGCAT TG TAGGTGTGECEATAGTGTTATCTGCEGCRETC

TicrT TG
AT TTCRTTACGTTCCTECCCAAACICAMACCGARTATE
TTGTIGAGCARTCGTCATTCATACARTCGGCTGCGCCTARTACECTGTTG

TrTTACTTGcCsTy
ATTTTGTGCACG

o ToATGICT
TECACCTOATITCCA

CATTCAGTOGG TTGAATCGAATCGGAGE
creaToTTCTACTT seecToToTCoATCCRS

* Regido da beta globina humana no cromossomo 11

CCGTATGTTGGATAAACCCGATGTGAT TCATGTCCACGOTATIGATTTTT T
COATTATTCCCAGTAGTGACACTCATCGTGECTTGTTTTCARAGATCETG
TTCTATCTGT TAGATCCACCCTCOCGATTATTATTCCTGEACCTGAKTA

TTGACTCGGGTGTTACATGOAMGCCARTCGTC
CACEEACTEATTCCCAOTCAT TCAAMATCCCOTACATCTGOATIAC T
TCATTATGATCAGGET!

GTTTCAACCCACGETGGTTTCTTCCATACGGAT TATGCATC)
o RaOTeTCOToE TTCRGARCTCGACOCACTETT TTOTAT TGOS0
TTGTATCCGTCACACTCGEARTTGCRCTTT

ACTOTITAATG
CeeaTToeTTATC

armacrriGeTT
eeTaeTceatcan]

T TosceoTeTs
COATGTTGLCOATCTCGTGTITAGTTCAGGT

TCGBATGAT TaccART
scmmscAcmwAYAM;GmAYGAYATGABmAcAsmmBmAGmY

TIGGATTGTGATT
rrcmc«smr:cmocqrmmsccmmmmmmmccn

cocseaTTAnToC)
TeoTecaTe

24000

ATCGTGCTATTCGEGCEGTIGT:
ATTCETTGORGCACAGCTARTTGETGATTTTTATCGTGAACCTCCATTAG
TCGCCCTGETCGATGCGGCRT TTCGGELTTCRTGTTGEACACGTCRTC

TCACTGCBATTGTGGGTGTTGCTATATICTTCOTGATITIGGC TTTS
SeRCOATTACSCRGGTAT TACTIANTGEGATGGEA
CAAGCTETGCCGANTETGTAKTTGLAATGRTCTGT

TCCAGGCTAAGCAGATTACARACGLGCAGCGH
A TATCoCa O TETTAGECoTOAEATSCOTTTCaGTCAGETTOE
ACGTGGTTATCCCCGTCRTGTGOCCATEGGGACTTTTCTCAGTTTTGGTT

CGAT AATC

oA
priaae
eantcraaTGaT]

TATTGGTETATTT

oo T " TGGCEATIGTC
T

CUGATCTTANTTCATCLGTTCTTAGGATITTTTTGAAAAT
T TOAT AT ACSOATAATTGGLTAKGCGTCRTEATACTCOTTTT

TOCAMCCATTON 42

orT STCCTTOTTAT
A TAACOAGCOAGCTTATOAATICTTCTACAACTECS

GATTATTTGGGCGGCOCSTATT,
T EAATITCaTCOTATSTGETOTCTATCATTAKGATOCGTATGTCT
GTATTAAGCCACGATCCAAATGTTTCTACGATGTCCSTTGGAGTRCGTCC

ATTCAG
T TCATTACOTTACAGTT TOTTOTECAGSCT e

CEEETTCATCATATCCTATCATTCOrT TETGCATT

TTGCCTCRTATTGAGGATATGCTCTTTCACTCGTATCTCCAGEATCCACE

recaTT

COAGATTTTATIGEAGT

TeatscoatsceT)
TerTcaTAcTAT
CAATTATCTCGTT
GrTatcaTeGC ]
CeoceTeTTATIT)

AATATTTAGCCGATAGTTCGATGAACTGTTGCAGTACGACTTTTTCGG
COTTOTTGCTCoTGT TTTGGATCC TACTGCCTATGAGGOAACCCGRATAT
CCGTACTGUSGTGTGGCCTTTTGGAGALTTTGTTGTCACGATCTCTGRCA
AT AT GCCACTCSC CESGEaCaaATGTATICEGAGEGS

GTTCTTCAGTTCGGCA

GTTACOSGEAGTGTGTCORCATGCG! TTaT T

TIGETTATACTCCAGG TG

TACCTGCGGTGTGACOOTATCTGTAT T
TTTCTTCCOATCCACCCTTCAT TGAMACBATTGATACTCTGTTGCTTEGT G
T CTOMCATCO T ATG AT TGS CTeCaCTGTTCAT

TCCCGCTGETE AGC

CTeCTeACCACCOACT
T TATCAACCACGCCGTCTGCCTTTCTTGCTTCGCTGTA
Vum51cr.Ycr.YrvmrrmYAAYcrmmnncvmrrmncccm

TorsaccTaToTT)

ceomaGrTTEACT
rcrATeTCAGoA]

+11.820 p

« xylella main chromoson

e from 2235870 to 22
ares de ba:

7690 (rey cor
ou 0.44% do tamanho total (226x)

erse complemented)

TRTTOTCCTT T OTeTACED B e e A Y SR Oy
SCCCTATACITGEATSTAL GUmB (654 bp) (217 aa) o1 IEAMEICIOATACCOTCOTTACCOUATSOLTAT, TCOMAT TGS TTETG T A CEAMGAMGESAATCCAGSCECT CTTACEETGACTE
TACCAACCTGACATTGCAGCAAGTC P) T CAACE TGO TCTATTCEOTACETCARMGEACHS nmmnmaauwumVcnuvhlcuucvmuwua TeATCCTGAGATCT]
TGECCTTOTTTTIGECCACTCT TreTTceeT T TereTTTcaeTe
ATCARCTTCGATCOAGAGC CATGTTOAACAGTTTAMGATCOAACCOATCETE. MTTCAGGLTGE
AT oA E AT oA T EAGE AccoTcerosmreecrrcrcnrrroen]_GUMC (1404 bp) (467 aa) EYcAmsmsnuchmmwnrmnat GTATTCCRCToATS
TCTCTGCACAGAACETCAGTGATCTTARTGCOTTGUTGGCCTOCGEACAG AKTGAGCIOATTAGGOCCEAMGELTCTTCE CAAGTOTTGTCTARCCTOTTGOTACAGTCTTTGE CTACCGAGCACGE
CTEAGTATEAGCS ot

TAAACCTGACTATCCGGACATGCAACGGT TCAMAGCAAGAATCAAGA
TTATANCCTACTCGAGEGTCAEEETG)

AANTACTACCAMTCANTCCTOACTATTCAATTAGECARTCE TCA
CCTIGTTGEACETTAT e

T ATTCCAGTGTTGY
GeCARTTTETT

TGS AT e SmmacbTeATcAcLer G CACEELAT T TCAT AT AC T GATECTTCOTGCTCACATICETTT TAACTAGTCoc

Seerercreon CTIOTTEATACTIHEATET HecTcouTaTeoT A Gee ey e i GeETocrores CoosconccTo

o AT T ATOUTCTETEETEETT ATCOATTACTITCTEE CCTToTeo T crecucoriTo]

T IATEAACEM CTTTECOTTT TUTIETECTGEEICTTC T GTAGCTCTIE: 1) GumD (1455 bp) (484 aa) Fawarcacs Txccuers
rTceoAToT hocr oo AETTCAG TS TOAACATTEOTEA T AacTacT TrTETOT

T AT AT AT Ee A ANTTERS O LA T oA EANRER LA TAN G S G EEn AT AT T TN

SeETecaTToCTocE ARG TC T e GcccectocTeAToC s Facromcond

s 4G TTTTTACGGTGACTCCAGTEATOACTTATOCAGTOGAGTTGOTARTTTAT

CEmereATaoTeeTeTTEs TCTTCACCEATOCGCTCATT coTeeCTTCTOATCTorTeoc

AT OATGTTTAT OTOAC AT TOLCAATCCOAMAAGTTATITE CTOMTTCTCOTCaTCeTAGCOCAGACGOTT T TCAATOARGGGAGTAS TTTCTATCTTACTSCCHG

AATTACATATCT T TGCTGCARTTGTGTGET TTCTGCCOTIGOAT GAGTOTTICCCAUTAMTTTTATCOATCCCMIGATCTTAT TTAXTTG T CRATGBGeETTTooceacTooT]

TrTTTCEGT! GETGARTGETATTC CACTEGCTCACTTo CCTTTECETTCEATETTCAETE
8 eric rrTCTTTTCGAC TECATTGAGTCTT! TTCEATTARAACGTCTE

GumE (1275 bp) (424 aa)

TrscerecTreat)

EESRE
errercercerT]

TOCGAACGAT TTGCOTTGGCGOATGEACCCTTGETGCGAGCCSTTGAATG
AT CC TGS TGETGTacoTTcecaTTTeCTTTa,
CAAMAACTTGATATGAATATGCTTATTTTGCCANTICACCATTTGTTTT
oA OACATCTCAATT AT TGREATTGET T TCAGEA
ATGTCGTCTITITATGITGTGT

% GumF (1092 bp) (363 aa) Cgsgmm

Ynculmmmnwcculr"nmrcmunurmmrmnA
TeGTTITe TIGTITTTTTATCTTATAG

CAOACCTCTTCOTTACTTTCCTCCCTAMCMOMACTTATATCA
CAGCATGTCATTGGTACAATCGACTCGGCATAATACGCTGT T

TTCOTEACTCaTaCAT T TCATATATCCGATEOCOTTCATCATOATS

CTATARTACGTATTTAGATATTTTATTATTTTTAXGARTGTCTTTTTTA

Tracroccord
© AT
Sormisrercd

TICATTAKTAATA]

ccoan T
COATTATTGCGAGTAGTGAGACTGATCGTGLTTGTTTTCARAGATCETG
TTGTATCTGT TAGATCCACCCTGGCGATIAATTATTGCTGEACCTGAKTA
AT e GGG GaATARTICETCTCTICA

TITATGACTTT CAATGOTC
CEACBOACTEONTTOCOAETCATIC AATGCCOTACATOTCCAGAATA
TCATTATGATCAGGCTGCGTTGGCGTATGAGRTGH

o chucumrmcmunurccmmrcmummumr

CTTCACTEATCGTIATCACTGEGTTATET!

Vr‘,cmmmmmnémlu% GumH (1143 bp) (380 aa) EEXE:'
" CosccaccreenrroaTion o
e

TTGGTCEATCCATTACAACCACHGAGETECACTTCETCTACACGATT
& AATCGTGTCTTTTIGTTTGGGTTGTTTCCAGTATGTCCARCCEATTGA

CeoeTacacGTi)
TAGGTITTTTTCN]

ATCGTGCTATTCGCGCCGTTST
AYYcBYmmsmuﬁc'AArrmmnrr"ﬂcsmwcmurns
ToeCToOTCATaCO T CSGCo TG CGTE Canc

CTECTATETAC TGO TITCTATAK

TG CCGCAGCOCOAT
TOACATTACCCATATI ST T TACCOOTCAATOCE TTTCGeTCAGE TTOL
stastracarcer| GUMJ (1533 bp) (510 @a) freroccoatcacoaoTrTreTcasTTTooT cos
mmurmummmmmm CCOTCCTTTCTCAGTIGLAGATCATERTECT
Teerect

CETTCaETGTTCEAT TGO TGCCCASCCACTCEAT AATTETAT

TCTTCTTATTCCAARTTCTG

caccocs

RCATTECCTGRTATGACGCACACTCCGAGTTAT CCAGTTATTGECTATT

ArTcAGTaATATT

ATCTGATGGT
erriceaTacer]
TraccacaceaT]

CATCTTANTTCATCCGTTCT
CTATTCAT T AT TACGCATGART TCOLTARGELTCGTOATACTCGTT T

TATTGAGGATATCCTCTTTCGCTGGTATGTGCAGCATCEACT
ATCTTATATEGAGES

TTCTCATTACGTTACAGTTTGTTCTCCAGGCTARAAAMAGATTT!
COAGATTTTATTGCAGTGEATACCCAACCAGACATCATTTTCTTCGAGA

eoter

Tregeres
Toaar T TETCOTCEOATCACTAGAMTCCTAGTEATCECAAT
Tt GUMK (846 bp) (281 a) [IATerTaTccs T AT ss e s e AT

oToceTce

cccsrro5AmAmnmTAATmrmmnoAsn!M!smsmuW
GG TACTCCAGTTGCGTTCATTGATATGECAAGCLTATTAA

T AR CaLCCATE OO TTCT AT TOACTGAGET o0

TANTCTCCTGCTTTACCGTCACKTCAAGTACGTTGAAACTATTCGTTATA

CAATTATCTCGH
GratcTaToce]
T CCOCBTCTIATIT)
TeeaTecceaTaTy
TTAGECATGEATCT]

CCGTACTGOGGTGToGGCT ISt

TesceTOTICTCToTICCTTOCT

e
i GumM (798 bp) (265 aa) o

CiTcecATGeRTTTGE
T oa oG TACTTETGATO e TATGCaCASTTCATTccoscTaeTs

CBSTTTCCGTGTTATCAACCACGOCGTCTGECTTTSTTGCTICRCTGTA
T TCATGOTCOTCGTTTTGTTAGTARTCTGARTGGTACTGATTTGATCCCGT

ccomasrTToAcT)
rCTAToTCAGOA]

CTCTANTGTG

AGGATITAGTTGAGTCAAT
TeaTr
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O genoma publicado de Xy/e/la
fastidiosa

* Mar/98 — Jan/00
« 2,7 Mbp

* 2,904 ORFs

Nature, (July 13, 2000) 406:151-157.

http://aeg.Ibi.ic.unicamp.br/xf/
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Katzen et al., 1998. J Bacteriol 180 (7): 1607-1617

Regulador
Regulador
Regulador
Regulador
Regulador
Regulador
Precursor
Precursor
Precursor
Precursor
Precursor
Precursor
Precursor
EPS-sint
EPS-sint
EPS-sint
EPS-sint
EPS-sint
EPS-exp
EPS-exp
EPS-exp
EPS-exp

XF0287
XF0290
XF1100
XF1113
XF1114
XF1115
XF0232
XF0259
XF0260
XF1064
XF1460
XF1606
XF2432
XF2360
XF2361
XF2364
XF2365
XF2367
XF2362
XF2366
XF2369
XF2370

652

600
657
701
815
818

227
66.1

631
687
647

736
627

612
671

regulatory protein (DSF)
aconitase

regulatory protein

two-component system, regulatory protein
fused two-component sensor-regulator protein
regulatory protein (DSF)

glucose-6-phosphate isomerase

phosphoglucomutase /phosphomannomutase
glucose kinase

glucose kinase

UDP-glucose dehydrogenase
UTP-glucose-1-phosphate uridylyhransferase
GumM protein

GumK protein

GumH protein

GumF protein

GumD protein

GumJ protein

GumE protein

GumC protein

Gum protein

Via sintética da goma fastidiana
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Possivel estrutura da goma fastidiana

@ glicose

> manose
@ écido glucurdnico

Viscosidades de polimeros derivados
da goma xantana
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Hassler & Doherty, 1990. Biotechnol. Prog. 6 (3): 182-187
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